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As part of a vegetation survey programme for conserved areas in South Africa, a survey of the plant 
communities of the sodic, bottomland clay soils in the Manyeleti Game Reserve was undertaken. The Albizio 
harveyi - Eucleetum divinori is restricted to these soils. From a Braun-Blanquet analysis of the vegetation, 
two new subassociations, one with four variants, and a further community without syntaxonomical rank, were 
identified and described. A quantitative assessment of the woody component of each syntaxon is presented. 
An ordination based on the floristic data revealed the position of the syntaxa on an environmental gradient. 
Die plantegroei van die brak laagliggende kleigronde van die Manyeleti Natuurreservaat is bestudeer as deel 
van 'n plantegroei-opname van bewaringsgebiede. Die Albizia harveyi - Eucleetum divinori is beperk tot 
hierdie brak gronde. Twee subassosiasies, een met vier variante en een sonder taksonomiese rang, is 
ge·identifiseer en beskryf met behulp van die Braun-Blanquet metode. 'n Kwantitatiewe analise van die 
houtagtige komponent van elke syntakson word weergegee. 'n Ordening gebaseer op floristiese data dui die 
posisies van die syntaksa ten op sigte van omgewingsgradiente aan. 
Keywords: Classification, conservation area, plant communities, subassociations, Transvaal Lowveld. 
Introduction 
A sound knowledge of the vegetation ecology of conserva-
tion areas is essential for the establishment of efficient 
wildlife management programmes and the compilation of 
conservation policies (Bredenkamp & Theron 1978, 1990). 
Vegetation and general ecological inventory surveys of 
conservation areas therefore have high priority in phyto-
sociological research programmes in southern Africa. 
In a general overview of the vegetation of the Manyeleti 
Game Reserve, Bredenkamp (1987) inter alia distinguished 
the Euclea divino rum - Albizia harveyi Woodland on dry, 
sodic clays on floodplains of granitic or gabbroic origin. 
This community seems to fit the Albizio harveyi - Euclee-
tum divinori (Coetzee 1983), but differs in some aspects, 
especially regarding the dominant woody species. It is, how-
ever, provisionally regarded as part of this association. 
In this report, syntaxa from the Manyeleti Game Reserve, 
representing the Albizio harveyi - Eucleetum divinori, are 
described and an analysis of their variation within the 
Manyeleti Game Reserve is given. 
Study area 
The location, climate, topography and soils of the Manyeleti 
Game Reserve have been described by Bredenkamp et al. 
(1983) and Bredenkamp (1987). The reserve covers 22 700 
ha and is situated in the Arid Lowveld Veld Type (A cocks 
1988), adjacent to the Kruger National Park, between 
24°29' and 24°42' South and 31°23' and 31°36' East. 
According to the landscape classification of the Kruger 
National Park (Gertenbach 1983), the area represents mixed 
Combretum spp. - Terminalia sericea Woodland (Land-
scape 5). The gently undulating plains are situated at an 
altitude of 350 - 450 m, with an increase in elevation from 
east to west. Numerous seasonally dry drainage lines dissect 
the area. Archaean granite covers most of the area, but vast 
portions of a large gabbro dyke are exposed in the western 
parts. Weakly developed fersiallitic soils are dominant on 
most of the granitic landscape. The soils of the upland sites 
are coarse, sandy, acid and leached, whereas soils of the 
bottomland sites are often solonetzic and planosolic, fine~ 
textured, pH neutral or alkaline and often calcareous or 
sadic, with massive prisma cutanic structures in the under-
ground horizons (Bredenkamp et al. 1983; Gertenbach 
1983). The average annual rainfall is 600 mm. Temperatures 
recorded for the Skukuza area range from a mean daily 
maximum temperature of 32.3°C in December and January, 
to a mean daily minimum temperature of 5.6°C in July 
(Bredenkamp 1987). 
Methods 
By using 1:30000 black-and-white stereo aerial photo-
graphs, the entire area of the Manyeleti Game Reserve was 
stratified into relatively homogeneous physiographic-
physiognomic units. Sample plots were randomly located 
within these units. The number of sample plots per unit was 
determined pro rata, on an area size basis. The Albizio 
harveyi - Eucleetum divinori is represented by 45 sample 
plots. Releves were compiled for each sample plot. The 
vegetation survey included the following: 
(a) Cover-abundance values were estimated for all herba-
ceous species in a 10 m x 20 m sample plot, by using 
the Braun-Blanquet cover-abundance scale (Westhoff & 
Van der Maarel 1978). However, in accordance with 
Werger (1973), scale-unit 2 was divided as follows: 
2A: covering> 5 - 12% of the sample plot area 
2B: covering> 12 - 25% of the sample plot area. 
(b) Quantitative cover and density data for all woody 
species were obtained by using the Variable Quadrat 
Plot method of Coetzee and Gertenbach (1977). These 
cover values were converted to Braun-Blanquet cover-
abundance values for th~ compilation of the phytosocio-
logical table. The quantitative data were used to analyse 
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and describe the structure of the woody component 
(Van Rooyen et al. 1981, Bredenkamp & Theron 1985). 
The habitat survey in all the releves included geology, 
topography, altitude, aspect, slope, soil surface rock, soil 
type (MacVicar et al. 1977) and various soil properties, 
including physical and chemical analysis (Bredenkamp et al. 
1983, Bredenkamp 1985, Bredenkamp & Theron 1988). The 
soil properties in the A and B horizons include (MacVicar et 
al. 1977): 
- percentage gravel (> 2 - 75 mm diameter); 
- percentage sand (0.02 - 2 mm diameter) and clay « 
0.002 mm diameter) after the gravel has been removed; 
- exchangeble K+, Na+, Mi+ and Ca+ (mg/100 g soil); 
- S-value as sum of exchangeble K+, Na+, Mi+ and Ca+; 
- soil conductivity (IJ.mho/cm); and 
- soil pH (H20). 
The results of a preliminary classification of releves and 
species from an agglomerative cluster analysis (Orloci 1967) 
produced a fairly ordered two-way table. This table was 
refined by application of Braun-Blanquet procedures. The 
results are given in a phytosociological table (Table 1). On 
the basis of the distribution of the species within the 
Manyeleti Game Reserve, diagnostic species were distin-
guished. Local character species (C, Table 1) are restricted 
to specific syntaxa, while differential species (D, Table 1) 
have a wider distribution, but may be used to characterize 
specific syntaxa in the phytosociological table (Westhoff & 
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Van der Maarel 1978). Names of taxa are in accordance 
with Gibbs-Russell et al. (1985, 1987). The syntaxa are 
named and described in accordance with Barkman et al. 
(1986). 
From the quantitative cover and density data, and derived 
constancy values calculated from the phytosociological 
table, importance values were calculated for all woody 
species in each of the recognized communities (Table 2). 
The importance value is the sum of the relative cover, 
relative density and the relative constancy, expressed as a 
percentage (Bredenkamp & Theron 1990). 
Gradients within the vegetation were determined by the 
application of Principal Components Analysis (Orloci 1978) 
to the floristic data set. Corresponding gradients in 
individual habitat factors were obtained by superimposing 
the quantitative values of these factors onto the scatter 
diagram. 
Results 
Classification 
The analysis resulted in the following hierarchical classi-
fication of the Albizio harveyi - Eucleetum divinori: 
1. The Albizio harveyi - Eucleetum divinori combrete-
tosum hereroensis on sodic, poorly drained clay soils 
on bottomland pediplains along dry rivulets. 
1.1 . The Epaltes gariepina Variant, on pediplains along the 
Mthlohe River, on soils with eutrophic A horizons. 
Table 1 Phytosociological table of the Albizio harveyi - Euc/eetum divinori 
Corrrnunity numbe r 2 3 
1. 1 1. 2 1.3 1. 4 
10120002110 000002200 1111 22221210 110111111 1110 
Releve number 85842222562 755563377 9922 32238360 015012355 2237 
12645674904 053493531 9801 89700158 916803652 7814 
Species / re I eve 43433433324 424343333 4434 22434253 442342233 1111 
83352090490 120429244 1274 88089512 239533981 9066 
A:DIAGNOSTIC SPECIES OF THE ALBIZIO HARVEYI-EUCLEETUM DIVINORI 
C Epa Ites gar i ep ina 
C Justicia betonlca 
C Eragrostis stapt'ii 
o Kyphocarpa angustifolia 
o Gomphrena celosioides 
o Abutilon angulatum 
o Dactyloctenium australe 
C Tulbaghia leucantha 
11++1 + ++ 1+ +1 1+1 +++1 + + +1++1 +1 11 31 
1++ ++ +++ 1+ ++++ 1++ 1+ +++ I + ++ ++1+++ I 
I +1+ + +1 + + +1 ++1 1+++ + +1+ + I 
I ++ + + 1++ + +1+ I ++ +++1+ ++ 1++ I 
I + + ++ I + ++ + I + + I + I + + + I I 
I ++ + + I + + + I + I ++ + I A ++ I I 
I 1 +++ 1+ + + I A+ 1+ + 1++ 1 I I 
I + + + I + + + I + I +++ I A 1 I + I 
B:DIAGNOSTIC SPECIES OF THE ALBIZIO HARVEYI - EUCLEETUM DIVINORI 
- COMBRETETOSUM HEREROENSIS. 
o Combretum hereroense 1+ ++ 1+11 AI1 +1 1 1+1 ++ 1++11++1AI+ + I 
o Dichrostachys cinerea 1+++++ ++ ++11 + ++ I ++ 1+++++++11 +1 
o Oxal is obi iquifol ia 1++++ + 1+ +1 + I ++ 11+++ 1+ I I 
o Dalbergia melanoxylon 11 1 +1 +++1 + 1+ 1+ 1++ 1 I + + I 
o Bothriochloa radicans 1+3 A + 111 111 + 111+1 1+ + I B B 
o Heteropogon contortus I A 1+ 11 11 1 B I 1+11 B + I I 
o Sida dregei I + + 1+ 1++ + +1 1++ I I 
o Ipomoea obscura I +++ ++ I + + I 1++ + ++1 1+ 
o Anthericum galpinii 1+ 1+ + + 1+ ++1 ++ + I + I 
C:DIAGNOSTIC SPECIES OF THE EPALTIS GARIEPINA - VARIANT 
o Phyllanthus burchell i i 1+ ++ + +++1 I I ++ +1 I 
o Lonchocarpus capassa I +1 1++11 + I I I + 1 I 
o Barlenoa oxyphylla 1++++ I I I I I 
o Acacia exuvialis I + 1 1+1 I +1 1+ I 
o Vernonia oligocephala I 1 + ++1+ 1+ I I I 
o Tragia inc/sirolia I + + + +1 I I I I 
o Eustachys paspaloides I + + ++ 11 + + I I I + I 
o Bolusanthus specibsus 1+ ++ +1 + 1+ I I I 
D:DIAGNOSTIS SPECIES OF THE OCIMUM CANUM - VARIANT 
o Ocimum canum 1+ ++ + I+++A++ +11 + I + ++ I 
o Tephrosia uniflora I I+A + 1 ++1 + I +1 
o Ipomoea coptica I + 1+ ++++ I 11 I I 
D Cyperus schinzii I I + +1 +1 + I 1 ++ I 
o Dactyloctenium geminatum I 1+ A 1 I I I 
o Mansonia angustifolia I I + +1 I I 
o Setaria incrassata I + 1+11 I I I 
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Table 1 Continued 
commun i ty number 2 3 
1 . 1 1.2 1.3 1.11 
10120002110 000002200 1111 22221210 110111111 1110 
Releye number 858112222562 755563371 9922 32238360 015012355 2237 
12611567119011 0531193531 9801 89700158 916803652 78111 
Species / releye 1131133lj333211 112113113333 411311 22lj311253 IIlj23112233 111 1 
83352090lj90 12011292114 12711 88089512 239533981 9066 
E:DIAGNOSTIC SPECIES OF THE ALBIZIA PETERS/ANA - VARIANT 
C A/biz/a peters/ana I I 11+1151 I I 
D Ledebouria sp. I 1+ + I +++1 I 1++ 
D Gomme/ina erects I + I I +++1 ++ 1+ I 
C Cynodon dactylon I I IA3 I I I 
0 £ hre t i a amoena 1+ + I I ++1 I + I 
D Ruel I ia patula I I I ++1 I I 
C Cyperus castaneus I I I ++ I I +1 
F:DIAGNOSTIC SPECIES OF THE COMBRETUM ZEYHERI - VARIANT 
D Combretum zeyheri 1+ + I + ++1++11 1+1 + I 
0 Cassia abbreviata I I I +1 1+1 I 
D Stylosanthes fruticosa I I + + +1 ++ + I + + I 
D Euclea divinorum 11 111 1++++ +1 1 +1 
D Pe I t ophorum africanum 11 I 1++ ++ I 1 11 
D Sclerocarya birrea I I A I +1 111 I 
G: SPECIES ON GRANITE 
Eragrostis superba ++1++++ + +11 +++1 1+1+ ++1++1+1++ 1+1+11+ + 1+ ++ 
Eragrostis rigidior ++13 +++ +1+ 13113 AI+++ll11+IB 11++1111++ 
Agathisanthemum bojen· + ++ ++ ++1 ++++ 1++++1 ++++++1 ++ +1 + 
Achyranthes sicula + + + +++ I +++ ++1+ ++1 +++ AI++ ++ 1 I 
Blepharis integrifolia + + ++++ +1 + + I 1 1+++++ +1 + ++1+1 
Cissus corn/folia + 1 +1 + + 1++++1 +11 1 1+++++ 1 I 
Pogonarthria squarrosa 1 1+ + AI ++11 I 1 11 1+ 1+ + 1++ 
Boophane disticha + +++ I + 1++ +1 + + I ++++ 1 I + 
Aeschynomene indica ++ + + 1+ +1 +1++ I ++ I +1+ 
Evolvulus alsinoides + + 1+ + + +1+ +1 + + + 1+ ++ I 
Waltheria indica + ++ + I + I +++1 + ++1 ++ I 
Hermbstaedtia odorata + 1+ + +1 + +1 ++ 1+ + ++ I 
Chaetacanthus burchellii 1+ 1 +1 A + I I + +1 + +1 + 
Kyl I inga alba I + + I + ++ ++ I I + ++ +1 
Mariscus indecorus I + I + 1 + I ++ 1+ + + +1 
Cleome monophylla I + + I + I + + 1++ + +1 
Aristida congesta I + I +1 +1+1 I + I +1 
Aristida stipitata 1+ + I 1 1 I + + I + 1+ I 
Urginea alt/s5lma I + +1 + I ++1 I ++ I 
Cassia absus I ++ I ++ + I I I I 
Stylochiton natalense 1+ +1 I ++ I + + I I 
Melhania forbesii I + ++ I I ++ I I I 
Grewia monticola I I I + I + ++ I I 
Jatropha zeyheri I I I + I 1+++ I 
Tricholaena monachne I + I I + I + I I 
H: SPECIES ON GRANITE OR GABBRO, HILLS AND RIVER BANKS EXCLUDED 
Urochloa mosambicensis 
Kohautia virgata 
Corchorus asplenirolius 
Digitaria sp. 
Lantana rugosa 
Acacia gerrard;; 
Digitaria eriantha 
Phyllanthus maderaspatensis 
Solanum oanduriforme 
Gammel Ina af'rlcana 
Solanum incanum 
Hibiscus pusillus 
Ipomoea crass/pes 
Ta/inurn tenuissimum 
I: COMMON AND OTHER SPEC I ES 
Albiz!a harveyi 
Pan/cum maximum 
Themeda triandra 
Combretum imberbe 
Ziziphus mucronata 
Ormocarpum trichocarpum 
Commiphora africana 
May tenus senegalensis 
Securinega virosa 
Lannea schweinfurthii 
Acacia nigrescens 
H.vpox i s rooper i 
Geigeria burkei 
Tragia dioica 
Combretum apiculatum 
Tephrosia rhodesica 
Neorautanenia amboensis 
Grewia montlcola 
Cyphostemma subciliatum 
Crinum moorel 
Setaria sphacelata 
Polygala sphenoptera 
Diospyros mespi I Iformis 
Pan/cum Infestum 
brachiaria deflexa 
Sporobolus fimbr!atus 
Indigofera lupatana 
Ipomoea lapathifolia 
+++1+111+1 1+ +++1 
++1++1+ +++1+ 3+ 
+ +++ +++++1+ ++ + 
1 3B3 11 11+B3 
+ +++ +1+ + 
+A1++B 11 1A+ 
lj 11 3BB I 13 
+++ +++ + 1+ + ++ 
+ ++ ++1 1+ 
R+ +1+ + ++ 
+ + + I + 
+ ++1 
+ ++ + I + 
+ I 
111 1+11B+l111+lljB++l+BII313lj3+1 
1+1+1+11 ++++1 + +++1++1 + I 
+ 1+++ 1+++++ + 1+++++ ++1 I 
113++1 ++11++3B11331 
+1++++1+++++ +1 1 ++ +++1 + I 
++ I + 1+++++ ++ I 1 + +++ I I 
B IB ++IB3lj3BBB I + +1 11+ + I 
+ 1++++1 + + I + ++ 1+ I 
+1 +1 + 111++1+++++1 ++ I 
+ 1+ 11 +++++ I ++++ +++1 I 
1++ +1++++++ +1+ I + I 
I + I +++ I + ++ ++ I + I 
I I ++ ++ I + I I 
I +1++ I + 1+ + I 
1++l1AA++l111++++1+ AlI11AAI++1111A31+111AAA331 I 
11++ lB11++BIB 1111 B+I 1+IBBB311B1111++ + BBI ++1 
1+1 +31BBB3BIB 13 3 3+lll11BI54B3133111 B 1133 ++1 I 
1111+1 + + 1+1+ ++11+ 11++ + I +1++ 1 I 11 
11 + +1 + +1 +1 1+ + 1 ++11 + 
++++ +11 11+ 1+ 11 + +1 +3 +++ + +1 
R+ +1+ + ++ + + 11 +++++ ++++ +++1 
+ + 1 1+ +1 + 1++ + + ++ I 
+ I + ++ 1++ + + 1 I 
+ 1 I 1++ A 1 I 
1 +1 + + I + I 
+ + I I +++ + I 
I 1 ++ I I 
+ + 1+ ++ I + I 
I 11 ++ + + I 
I I ++ ++ I 
+ + I I ++ I 
I I +1 + +1 
I + I + I + + I 
+ ++ I + I I I 
1 + +1 r I +1 I 
+ + 1+ + I I I I 
I I +1 11 + I 
+ I I I I I 
I + I I 1+ A I 
I I I + I A + I 
++ + I I I I I 
++ I + I I I I 
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Table 2 The importance values of the woody species in 
the lower syntaxa of the Albizio harveyi - Eucleetum divi-
nori (see Table 1) 
Syntaxa 
Species 1.1 1.2 1.3 1.4 2 3 
Albizia harveyi 83.0 101.8 64.6 81.0 147.7 
Acacia gerrardii 51.9 26.9 16.5 17.9 
Dalbergia melanoxylon 32.3 10.1 6.9 3.5 
Ormocarpurn trichocarpurn 31.5 55.5 8.0 9.0 18.1 
Combreturn hereroense 22.2 39.9 7.8 48.3 4.3 
Dichrostachys cinerea 17.1 13.1 19.9 23.3 
Combreturn imberbe 16.8 20.0 11.6 5.7 8.1 
May tenus senegalensis 11.2 4.5 5.2 
Lonchocarpus capassa 10.6 4.4 4.5 
Acacia exuvialis 8.2 
Bolusanthus speciosus 6.1 4.8 
Cissus cornifolia 5.9 5.7 17.8 14.3 10.8 
Ziziphus mucronata 3.7 17.2 6.9 11.0 300 
Albizia petersiana 136.4 
Combreturn zeyheri 9.0 24.3 
Acacia nigrescens 8.5 
Securinega virosa 8.0 5.6 3.3 
Ehretia amoena 7.9 
Lannea stuhlmannii 17.4 12.6 
Cassia abbreviata 9.6 
Euclea divinorum 9.3 3.4 
Peltophorurn africanum 8.9 
Combreturn apiculaturn 5.1 3.9 
Sclerocarya birrea 4.8 
Ehretia rigida 27.1 
Grewia monticola 5.2 
Pavetta schumanniana 5.1 
Grewia bicolor 3.9 
1.2. The Ocimum canum Variant, on pediplains along the 
Nwaswitsontso and Phungwe rivers, on soils with dis-
trophic A horizons. 
1.3. The Albizia petersiana Variant on local isolated 
patches with sodic soils. 
104. The Combretum zeyheri Variant on slightly elevated, 
sandy, better drained and more leached sites. 
2. The Albizio harveyi - Eucleetum divinori - urochloeto-
sum mosambicensis on clayey, sodic soils in bottom-
land dry pans. 
3. The Urochloa mosambicensis grassland (no syntaxo-
nomic rank) in smaller drainage lines. 
Description of the plant communities 
The Albizjo harveyi - Eucleetum divinori (Coetzee 
1983) 
Within the Manyeleti Game Reserve the Albizio harveyi -
Eucleetum divinori is mostly a sparse to open low shrub 
veld or dense dwarf shrub veld (Bredenkamp & Theron 
1985). The association occurs locally on sodic soils of 
bottomland pediplains along rivulets or in dry sodic pans, in 
the south-eastern parts of the Manyeleti Game Reserve. It 
also occurs eastwards in the central district of the Kruger 
National Park, in Tropical Semi-arid Granitic Lowveld 
described by Coetzee (1983). 
The association is restricted to shallow to moderately 
deep, calcareous, sodic, neutral to alkaline, meso trophic, 
S.-Afr.Tydskr.Plantk .• 1993,59(1) 
Table 3 Soil characteristics of the A and B soil horizon 
of the lower syntaxa of the Albizio harveyi - Eucleetum 
divinori 
Syntaxon 
Soil characteristic' 1.1 1.2 1.3 1.4 2 3 
Soil depth (mm) 200 300 700 600 300 200 
Gravel A (%) 2 3 6 2 7 3 
Gravel B (%) 5 8 20 6 20 20 
Sand A (%) 69 69 81 77 73 67 
Sand B (%) 55 54 60 54 62 54 
Clay A (%) 26 27 16 20 22 26 
Clay B (%) 41 41 34 39 31 41 
Potassium A (mg /100 g soil) 168 256 119 163 297 367 
Potassium B (mg /100 g soil) 102 138 69 117 175 108 
Sodium A (mg /100 g soil) 148 156 88 92 138 83 
Sodium B (mg /100 g soil) 414 561 569 325 497 108 
Magnesium A (mg /100 g soil) 773 393 281 500 411 458 
Magnesium B (mg /100 g soil) 1364 1672 292 917 1359 500 
Calcium A (mg /100 g soil) 432 359 188 375 286 500 
Calcium B (mg /100 g soil) 614 625 438 688 589 1375 
S-value A 1570 1079 675 1142 1089 1408 
S-value B 2493 2879 1192 2033 2239 2083 
Conductivity A (ILmho.cm -1) 140 173 94 103 178 160 
Conductivity B (ILmho.cm -1) 1335 2011 2833 239 989 100 
pHA 6.2 6.0 6.0 5.8 6.1 5.9 
pH B 7.6 8.0 7.7 7.2 7.5 7.4 
• A and B refer to the A and B soil horiwns. 
clayey soils of bottomland sites (Bredenkamp et al. 1983; 
Bredenkamp 1987). 
An analysis of the soil characteristics of the sub-associa-
tions and variants is given in Table 3. 
Diagnostic species for this association within the Manye-
leti Game Reserve were identified by Bredenkamp (1987). 
Constantly present differential species (Table 1) are the 
grass species Dactyloctenium australe and the weedy forbs 
Kyphocarpa angustifolia. Gomphrena celocioides and 
Abutilon angulatum. The local character species Eragrostis 
stapfii. Epaltes gariepina. lusticia betonica and Tulbaghia 
leucantha, with a more restricted occurrence, have a higher 
diagnostic value. 
Woody species are scattered sparsely in this association. 
The following species are, however, commonly present: 
Albizia harveyi. Acacia gerrardii. Combretum hereroense. 
C. imberbe. Dichrostachys cinerea and Ormocarpum tricho-
carpum. 
This is in contrast with the typical Albizio harveyi -
Eucleelum divinori, described by Coetzee (1983), where 
Euclea divinorum is mostly dominant. 
The woody species with the highest importance values in 
the subassociations and/or variants of the association are 
given in Table 2. 
The most prominent grass species on well-preserved sites 
are Panicum maximum. Digilaria erianlha and Themeda 
Iriandra. 
Other herbaceous species which may be abundant at dis-
turbed sites include the forbs Epalles gariepina and Ocimum 
canum, and the grass species Urochloa mosambicensis and 
Eragroslis rigidior. 
Species which are restricted to soils derived from granite 
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are prominent in the Albizio harveyi - Eucleetum divinori. 
These are listed in species group G (Table 1). Species found 
on granite as well as on gabbro are listed in species 
group H, and widespread other species in species group I 
(Table 1). 
1. The Albizio harveyi - Eucleetum divinori combre-
tetosum hereroensis subass. nov. 
Nomenclatural type: releve 27. 
The Albizio harveyi - Eucleetum divinori - combretetosum 
hereroensis occurs on large open floodplains along season-
ally dry rivulets. The soils of these areas are clayey and 
sodic with relatively high S-values and a high conductivity. 
The subassociation occurs scattered throughout the range of 
the association, on moderately deep, poorly drained, dark-
coloured, neutral to slightly alkaline, mesotrophic, sodic, 
clay soils typical of bottomland situations. More detail of 
the habitat is given in the description of the variants re-
cognized within the subassociation. 
Diagnostic species for this subassociation (Table 1) are all 
differential, and include the woody species Combretum 
hereroense. Dichrostachys cinerea and Dalbergia melanoxy-
Ion, the grass species Bothriochloa radicans and Hetero-
pogon contortus, and the forbs Oxalis obliquifolia. Sida 
dregei. Ipomoea obscura var. Jragi/es and Anthericum 
ga/pinii. 
1.1 The EpaUes gariepina Variant 
This variant is restricted to the open pediplains along the 
Mtlhohe River and its tributaries, which drain the north-
western parts of the Manyeleti Game Reserve. This river has 
its origin in the gabbro area to the west of the distribution 
area of the Epa/tes gariepina Variant. The soils of the 
floodplains have a mixed composition, namely from alluvial 
montmorillonitic clays of gabbroic origin and kaolinatic 
clays of granitic origin. 
An analysis of the habitat features is given in Table 3. 
This variant is mostly restricted to the vertic Arcadia soil 
series with a cracking vertic A horizon. In exceptional cases 
the variant also occurs on the water-saturated Willowbrook 
soil form (melanic A horizon over a G horizon) or Katspruit 
soil form (orthic A horizon over a G horizon) (Mac Vicar et 
a/. 1977). 
Generally, these moderately deep (100 - 400 mm) and 
strongly structured soils have higher calcium (432 mg / 
100 g soil) and magnesium (1773 mg /100 g soil) contents 
and higher S-values (1570 mg / 100 g soil) and a slightly 
higher pH (6.2) in the A horizon, than those of the other 
variants of the subassociation. This is ascribed to the partly 
gabbroic origin of the soils. 
Diagnostic species of the association and subassociation 
are well represented (Table 1) in this variant. The variant is, 
however, characterized by species group C (Table 1). Dif-
ferential species include the woody Lonchocarpus capassa. 
Acacia exuvialis and Bo/usanthus speciosus, the grass 
species Eustachys paspa/oides and the forbs P hyllanthus 
burchellii. Barleria oxyphylla. Vernonia oligocepha/a and 
Tragia incisifolia. 
On the clayey, sodic soils the woody species are dwarfed, 
mostly only 0.5 - 1 m tall. The woody component is there-
fore represented by dwarf or low shrubs (Bredenkamp & 
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Theron 1985). Only scattered individuals of A/bizia harveyi. 
Acacia gerrardii. Combretum hereroense. C. imberbe . 
Lonchocarpus capassa and Bolusanthus speciosus reach 
heights of 3 - 5 m. The importance values of the woody 
species with a constancy of >20% are given in Table 2. The 
tall-growing Albizia harveyi is the most important species, 
while Acacia gerrardii. Da/bergia me/anoxy/on, Ormo-
carpum trichocarpum and Combretum hereroense can also 
be considered as relatively important woody species in this 
variant. 
The herbaceous layer is relatively dense, with an average 
height of 0.80 m and an average canopy cover of 88%. The 
most important grass species are Themeda triandra and 
Digitaria eriantha. Though constantly present, Panicum 
maximum and Urochloa mosambicensis are less con-
spicuous, due to low cover values. 
1.2 The Ocimum canum Variant 
This variant is restricted to the open pediplains along the 
Nwaswitsontso, Phungwe and Timbavati rivers. The soils of 
these bottomland areas are of the Arcadia soil series (crack-
ed vertic A horizon). 
The soils of this variant are very similar to those of the 
Epaltes gariepina Variant, but the A horizons are more 
leached, while the B horizons have a high base status and 
high pH value (Table 3). 
Diagnostic species (species group D, Table 1) are all dif-
ferential and include the forbs Ocimum canum. Tephrosia 
uniflora. Ipomoea coptica and Monsonia angustifolia, the 
sedge Cyperus schinzii and the grasses Dactyloctenium 
geminatum and Setaria incrassata. The woody species of 
this variant are very similar to those of the Epaltes gariep-
ina Variant, with small differences in the sequence of the 
importance values (Table 2). The vegetation is mostly a 
grass veld or sparse to open low shrubveld (Bredenkamp & 
Theron 1985), where only scattered individuals of Albizia 
harveyi. Combretum hereroense. Acacia gerrardii and Com-
bretum imberbe may be up to 4 m tall. 
The herbaceous layer is dense and well developed, on 
average 1.03 m tall, with an average canopy cover of 92%. 
The most conspicuous species are the grasses Themeda 
triandra and Digitaria eriantha, but Panicum maximum. 
Urochloa mosambicensis and Bothrioch/oa radicans are 
locally also prominent. 
1.3 The Albizia petersiana Variant 
This variant shows some similarity to the Justicia flavae -
Albizeetum peterianae (Coetzee 1983), but within the 
Manyeleti Game Reserve it seems to fit better in the Albizio 
harveyi - Eucleetum divinori. 
The variant is restricted to locally overgrazed and tram-
pled brackish areas, along the floodplains of the Tswayini 
River. 
An analysis of habitat features is given in Table 3. The 
soils of this variant are in general more sandy (81 and 60% 
in the A and B horizons, respectively) than those of the 
other variants . These soils are leached and dystrophic, with 
low potassium content in the A and B horizons (119 and 69 
mg /100 g soil, respectively) as well as low magnesium 
content (281 and 458 mg /100 g soil, respectively). The 
sodium content of the B horizon is, however, relatively high 
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(569 mg / 100 g soil), resulting in a high electrical conduc-
tivity (2833 IJ.mho/cm). The S-values (675 and 1192 mg / 
100 g soil of the A and B horizons, respectively) are, 
however, lower than those of the other variants of the sub-
association. 
The woody vegetation in the area is shrublike, seldom 
more than 3 m in height, and can be described as dense 
brushveld (Bredenkamp & Theron 1985, 1990). This variant 
is characterized by the following local character species: the 
woody Albizia petersiana subsp. evansii, the grass species 
Cynodon dactylon and the sedge Cyperus castaneus. The 
woody Ehretia amoena and the forbs Ledebouria species, 
Commelina erecta and Ruellia patula are differential species 
(species group E, Table 1). 
The importance values of the woody species with a con-
stancy of >20% are given in Table 2. The woody stratum is 
dominated by Albizia petersiana subsp. evansii with Albizia 
harveyi also prominent. 
The herbaceous layer is relatively scanty with an average 
canopy cover of only 65.0%. The grass layer of this variant 
is severely overgrazed and trampled, due to the occurrence 
of palatable forage on brackish areas. Themeda triandra is 
the most conspicuous grass species, but Eragrostis rigidior 
and Cynodon daetylon are locally prominent. 
1.4 The Combretum zeyheri Variant 
This variant occurs mainly in the north-eastern comer of the 
reserve, usually on the slightly elevated slopes with relative-
ly sandy, leached soils of the pediplains along the ramifica-
tions of the Timbavati River. A similar habitat is found in 
the transitional zone between the brackish, clayey open 
pediplains along the Mthlohe and Nwaswitsontso rivers (the 
habitat of the Epaltes gariepina Variant) and the adjacent 
relatively elevated, more sandy and bushy areas (the habitat 
of the Eucleo divinori - Acacietum nigricentis) (Breden-
kamp & Theron 1991). 
An analysis of the habitat features is given in Table 3. 
The Combretum zeyheri Variant is found on various soil 
forms such as Valsriver, Rensburg, Kroonstad, Clovelly and 
Arcadia. These soils are conspicuously deeper with a lower 
pH, and are more sandy in the A horizon than those of the 
Epaltes gariepina and Oeinum eanum variants. The B hori-
zon of the Combretum zeyheri Variant is, however, still 
clayey (39%). 
Characteristic of the soils of this variant is the presence of 
seepage water on the soil surface during the rainy season. 
The soils are therefore much more leached (low conductivi-
ty) than those of the other variants of the Albizio harveyi -
Eucleetum divinori - eombretetosum hereroensis (Table 3). 
The vegetation of this variant is a sparse to open low 
brushwood (Bredenkamp & Theron 1985) and is character-
ized by species group F (Table 1). Differential species are 
the woody Combretum zeyheri. Cassia abbreviata. Euclea 
divinorum. Peltophorum africanum and Sclerocarya birrea 
and the forb Stylosanthes fruticosa. The woody stratum is 
dominated by Albizia harveyi, but Combretum hereroense. 
Combretum zeyheri and Dicbrostachys cinerea are also 
prominent (Table 3). 
The herbaceous stratum is 0.73 m high with an average 
canopy cover of 87.6%. The most prominent grass species 
with a high canopy cover are Themeda triandra. Panicum 
maximum and Digitaria eriantha subsp. stolonifera, but 
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Urochloa mosambicensis and Eragrostis rigidior are locally 
prominent. 
2. The Albizio harveyi - Eucleetum divinori - uro-
chloetosum mosambicensis subass. nov. 
Nomenclatural type: releve 110. 
The Albizio harveyi - Eucleetum divinori - urochloetosum 
mosambicensis occurs mainly on clayey, sodie soils of the 
dry bottomland pans, representing the Estcourt and Sterk-
spruit soil forms. These dry pans are scattered throughout 
the Perotido patentis - Terminalietum sericeae (Breden-
kamp & Theron 1990), the Eucleo divinori - Aeacietum 
nigricentis (Bredenkamp & Theron 1991) and the Themeda 
triandra - Acacia gerrardii association (Bredenkamp 1982). 
An analysis of the habitat features of this subassociation 
is given in Table 3. The soils are more or less similar to 
those of the Albizio harveyi - Eucleetum divinori - eombre-
tetosum hereroensis, except for the higher gravel (20%) and 
sand (62%) contents in the B horizon (Table 3), as well as 
the presence of free carbonate. 
The vegetation of this subassociation is mostly a sparse to 
open low shrub veld, but sometimes an open tall tree veld 
(Bredenkamp & Theron 1985). This subassociation is not 
characterized by a spesific diagnostic species group, but is 
distinguished from the Albizio harveyi - Eucleetum divinori 
- combretetosum hereroensis by the absence of species 
groups B, C, D, E and F (Table 1). 
Albizia harveyi is the dominant woody species (147.7; 
Table 2). Other woody species are dwarfed. The herbaceous 
stratum is relatively short (0.56 m) with a low average 
canopy cover (68.3%). The vegetation is often severely 
grazed and trampled. Uroehloa mosambicensis is the 
dominant species in the herbaceous stratum, with Panicum 
maximum and Themeda triandra locally present. Other 
conspicuous species are the grasses Eragrostis superba. E. 
rigidior and Digitaria eriantha subsp. eriantha, the forbs 
Kohautia virgata. Core horus asplenifolius. Lantana rugosa. 
Solanum panduriforme and Commelina africana (species 
groups G, H & I, Table 1). 
3. The Urochloa mosambicensis grassland (without 
syntaxonomical rank) 
The Uroehloa mosambicensis grassland fits floristically the 
best under the Albizio harveyi - Eucleetum divinori, but is 
not ranked syntaxonomically, due to a poor species compo-
sition. This grassland occurs in narrow drainage lines, on 
shallow, poorly drained, clayey soils in the bottomlands of 
successive undulations. The Kroonstad soil form (Orthic A 
horizon over an E horizon over a Gleykutanic B horizon) is 
predominant. An analysis of the habitat features is given in 
Table 2. The texture of the soils of this grassland is similar 
to that of the Albizio harveyi - Eucleetum divinori. 
However, the soil of this community is relatively poor in 
sodium, especially the B horizon (108 mg sodium / 100 g 
soil), but rich in calcium (1375 mg / 100 g soil). 
This grassland is characterized by the absence of a woody 
component (only a few scattered individuals of Ziziphus 
mucronata are present). Only species of species groups A 
and H are present (Table 1). Urochloa mosambicensis is the 
most prominent species in the herbaceous layer. Due to 
severe overgrazing and trampling this layer is only 0.30 m 
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Figure 1 The distribution of releves along (a) the first and second and (b) the first and third axes of ordination. 1 - 3: Albizio harveyi 
- Eucleetum divinori - combretetosum hereroense (1, Epa/tes gariepina Variant; 2, Ocimum canum Variant; 3, Albizia petersiana 
Variant). 4, Combretum zeyheri Variant. 5, Albizio harveyi - Eucleetum divinori - urochloetosum mosambicensis. 6, Urochloa 
mosambicensis grassland. 
high with an average canopy cover of 60%. Other conspicu-
ous species are Iustieia betomea, Pogonarthria squarrosa, 
Eragrostis superba, Talinum tenuissimum, Urginea altis-
sima, Solanum pandurijorme and Panieum maximum. 
Ordination 
The distribution of the 45 releves along the first (X), second 
(Y). and third (Z) axes of ordination is given in Figure 1. 
In the scatter diagrams (Figures 1a & 1b), no distinct dis-
continuity in the distribution of the releves can be observed, 
but the recognized syntaxa are more or less restricted to 
specific areas in the scatter diagrams. The gradient along the 
X-axis not only reflects a gradient in floristic composition 
but also in habitat. The sequence of syntaxa from left to 
right along the first axis represents a gradient from the 
closely related Epaltes gariepina (1) - Ocimum eanum (2) 
variants, both situated on the clayey, brackish soils of 
bottomland pediplains, via the Albizio harveyi - Eucleetum 
divinori - uroehloetosum mosambicensis (5), situated on 
brackish clay pans, as well as the Uroehloa mosambieensis 
grassland (6) in smaller drainage lines, to the Albizia 
petersiana (3) and Combretum zeyheri (4) variants, which 
are situated on the slightly raised slopes adjacent to the 
bottomland pediplains or pans. The soils of the latter two 
variants are more sandy and leached. In both diagrams a 
decrease in clay, sodium and magnesium content in the A 
horizon is noted from left to right, as well as a decrease in 
the S-values of the B horizons. The floristic variation in the 
Albizia petersiana (3) and Combretum zeyheri (4) variants is 
indicated by the scattering of the releves. This variation is 
ascribed to the variation in habitat, situated along a gradient 
from the bottomland, relatively rich, brackish clay soils, to 
the slight slopes with leached, sandy soils. 
Species with the highest eigenvalues in the first, second 
and third principal components are given in Table 4. 
Seven of the nine species with high positive eigenvalues 
in the first principal component (Table 4), are diagnostic 
species of the Albizia petersiana or Combretum zeyheri 
variants, situated to the right in the scatter diagram. Eight of 
the species with high negative eigenvalues in the second 
principal component (Table 4), are diagnostic species of the 
Albizio harveyi - Eucleetum divinorum - combretetosum 
hereroensis or the Epaltes gariepina and Combretum 
zeyheri variants of this subassociation. Six of the seven 
species in the third principal component (Table 4), with high 
positive eigenvalues, are diagnostic for the Albizio harveyi -
Eucleetum divinori - combretetosum hereroensis or the 
Ocimum canum Variant of this subassociation. 
Conclusions 
The classification obtained by agglomerative cluster analysis 
(Orloci 1967) refined by Braun-Blanquet procedures re-
sulted in vegetation units that can be related to the environ-
mental factors observed, and should therefore be considered 
as ecologically interpretable communities for the area 
concerned. The classification is supported by the results of 
the ordination, and the latter also provides some under-
standing of the vegetation gradients and associated habitat 
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Table 4 Species with the highest 
eigenvalues in the first, second and third 
principal components (peA, Orloci 1967) 
Species 
Commelina erecta 
Sclerocarya birrea subsp. africana 
Albizia peter siana 
Stylosantlu!s fruticosa 
Combreturn spiculaturn 
Cissus cornifolia 
RlU!llia patula 
Sida dregei 
Combreturn zeylu!ri 
Cassia abbreviata 
Geigeria burkei 
Dichrostachys cinerea 
Peltophorurn africanum 
May tenus senegalensis 
Gomphrena celocioides 
Kypocarpa angustifolia 
Phyllanthus burclu!llii 
Da[bergia melanoxylon 
Panicurn deusturn 
Lannea stuhlmannii 
Euclea divinorum 
Oxalis obliquifolia 
Ipomoea obscura 
Monsonia angustifolia 
Barleria oxyphylla 
Ipomoea coptica 
Combreturn hereroense 
Anthericurn galpinii 
Polygala splu!noptera 
Dichrostachys cinerea 
Ocimurn canum 
Setaria incrassata 
Eigenvalues 
1st axis 
tOoo 
860 
789 
781 
772 
732 
713 
-712 
706 
671 
2nd axis 
tOOO 
-944 
-905 
-904 
876 
832 
-828 
-824 
-806 
-805 
-774 
-768 
-756 
713 
-712 
3rd axis 
tOOO 
895 
851 
824 
779 
668 
649 
gradients within the association. A remarkable similarity is 
observed between species with high eigenvalues in the first 
three principal components and the diagnostic species 
recognized by the Braun-Blanquet method. The description 
of this association contributes to the knowledge of the syn-
taxonomy and synecology of the Transvaal Lowveld region 
in South Africa. 
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